India is one of the major producers and consumer of cardamom. The export performance of cardamom has witnessed several changes over the past few decades. This paper analyses the trends and performance of cardamom commodity from India. Using secondary data from the Spices Board and the Ministry of Commerce along with international trade data from the United Nations International Trade Statistics Database, the trend in the domestic production and export markets is clearly drawn out. The changes in Revealed Comparative Advantage in cardamom exports over the years is used to study the level and changes in the export competitiveness of the commodity. The study identifies a revival in export competiveness in the recent years along with an increase in the share of global cardamom exports. The highly concentrated production of cardamom, the preference for Indian cardamom in Middle East economies and the revival of export competitiveness can benefit the Indian cardamom producers. The study argues for strengthening research investments in cardamom for sustaining and enhancing the benefits from cardamom exports from the country.
Introduction
Spices have played an important role in shaping the history of agricultural trade and it continues to play a significant role in the current international trade scenario. Cardamom, known as the queen of spices, is cultivated in nearly one lakh hectares (Spices Board 2018). The cardamom output during 2017-18 was twenty six thousand tonnes. The significant gains in price of small cardamom in recent months has shifted the focus on this crop. The average small cardamom auction price realized during the first fortnight of May 2019 was 2469 kg -1 at cardamom auction centre in Kerala whereas the all India average small cardamom auction price for ungraded cardamom during 2017-18 was Rs 955 kg -1 . Though cardamom has been a traditional spice crop in India with steady gains in production and productivity, the export competitiveness of the crop has shown considerable fluctuations (Nagoor 2010) . The fluctuations in export competitiveness were more associated with international competition. In case 35 of small cardamom cultivation in Kerala, the economic viability of the crop has also seen significant fluctuations (Varghese 2007) . India Guatemala and Indonesia are the major supply sources of cardamom in the international market with a share of more than 85% of the global trade in the commodity (USDA 2014) . The Indian cardamom grades traded in the international market often command an instant appeal among worldwide (Spices Board 2015) .
In India, two types of cardamom are grown; small cardamom (Elettaria cardamomum Maton) and large cardamom (Amomum subulatum Roxb.) (Nair 2011) . The production of small cardamom is confined to the southern states while large cardamom is grown mainly in Sikkim and West Bengal. Kerala accounts for 87% of the area under small cardamom followed by Karnataka (7%). On the other hand, more than 82% of the large cardamom is produced from Sikkim in India. The share of small cardamom in total area under cardamom was 72% during the biennium ending 2017-18.
A significant share of the cardamom produced in the country originates from small holdings and hence the trade and market performance of the crop is important for the livelihood security of the primary producers of the commodity. Being a globally traded commodity, the trade competitiveness of the cardamom is a key factor in shaping the crop economy in terms of competitiveness and guiding resource allocation decisions by farmers. The advent of systematic auction process in cardamom vide Cardamom (Licensing and Marketing) Amendment Rules, 2014 (Government of India 2014) was intended to address the domestic institutional constraints leading to price instability in produce. Apart from price instability which affects farm business income for cardamom producers (Anoopkumar 2014) , the export demand for cardamom can also significantly influence the cardamom economy. The analysis of the trade performance of the cardamom sector is important to identify critical constraints in production environment and trade. In this paper, the trade performance of cardamom is examined in detail to bring out the key trends in performance and competitiveness of cardamom export from India.
Materials and methods
The secondary data on area, production, productivity of cardamom was obtained from the Spices Board and the Directorate of Economics and Statistics, Government of India. The annual data on export quantity, value and composition of exports were obtained from Export Import databank maintained by the Ministry of Commerce & Industry, Government of India. To compute the revealed comparative advantage, apart from data on Indian cardamom trade and merchandise trade, international trade data was also required. This data was obtained from World Integrated Trade Solution database (WITS database) and United Nations International Trade Statistics Database (UN Comtrade). At the international level, the harmonised system for classification of traded goods (six digit codes) does not distinguish between small and large cardamom. Therefore for, the purpose of trade analysis we have aggregated the trade data for small and large cardamom. Two periods approximately spanning slightly over two decades each on either side of the liberalization drive in Indian economy was analysed.
Growth rate, instability
The compound annual growth rate was used to measure the growth in key parameters like area, production and productivity affecting domestic availability of cardamom in the country. The instability associated with cardamom area, production, yield, export quantity, value and unit value of export was estimated using the following index Instability Index = Standard deviation of natural logarithm (X t+1 / X t ) --(Eq. 1)
Where, X t refers to the parameter in the current year and X t+1 denotes the value for the same parameter for the subsequent year. This index of instability is robust, unit free and measures deviations from the underlying trend. In the absence of deviations from the trend, the standard deviation would be zero since the ratio between X t+1 and X t remains same (Chand & Raju 2008) .
Revealed comparative advantage
Among the several approaches used for assessing Trade competitiveness and export performance of cardamom competitiveness of exports, the Revealed Comparative Advantage (RCA) index of Balassa (1965) is one of the most commonly employed methods. The competitiveness of cardamom exports from India was measured using Revealed Comparative Advantage (RCA). The RCA is now widely used as a measure of international trade specialisation. The RCA identifies the comparative advantage or disadvantage of a particular country with respect to another country or group of countries for a specific commodity. Among the several factors which can influence RCA, economic factors, trade structure, world demand scenario and trade specialization can be of immediate significance (Shinoj & Mathur 2008) . The measure also captures the intercountry differences in relative costs and other non-price factors which affects the relative advantage in trading of that commodity.
RCA and can be expressed as
Where, X ij = Exports of country 'i' of commodity 'j'; X ik = Exports of country 'i' of a set of commodities 'k'; X nj = Exports of a set of countries 'n' of commodities 'j' and X nk = Exports of a set of countries 'n' of a set of commodities 'k'
In the present study, country 'i' refers to India, commodity 'j' refers to cardamom , set of commodities 'k' refers to all commodities and set of counties 'n' refers to World. The value of index is greater than unity indicates an economy's international competitiveness. Since we are interested in the trends in India's export competitiveness, the movements in RCA would be sufficient to understand the changes in export competitiveness of Indian cardamom exports.
Results and discussion

Trends in cardamom production in India
Domestic production of cardamom increased by more than five times during the last four decades. Cardamom output, which was 3,600 tonnes during the triennium ending 1972-73 increased to 25,600 tonnes for the triennium ending 2017-18 ( Fig. 1 ). The growth in output was mainly productivity driven with the area under cardamom remaining stagnant since 1990's. The cardamom yield has more than doubled during the last three decades from 103 kg per ha -1 during 1992-93 to 267 kg ha -1 during 2017-18.
The compound annual growth rate (CAGR) and instability associated with area, production, yield and export quantity of cardamom highlights key trends in the crop (Table 1) . The period I is from 1971-72 to 1993-94 and period II is from 1994-95 to 2017-18. The area under cardamom and output from the sector witnessed sharp deceleration in growth whereas the yield growth rates remained robust throughout the study period. The sustained yield growth rate resulted in the growth in cardamom production even with declining growth rates in production and area. The instability in production and yield has shown a decline in the second period. The lower instability in yield and production could be attributed to the spread of varieties with high yield potential. The ruling variety of small cardamom, Njallani, a farmer variety, has high root cation capacity leading to high yield levels under intensive management. The spread of such varieties along with intensive management practices based on increased use of plant protection chemicals were important factors in improving yield and addressing biotic stress factors (Murugan et al. 2011) . The instability in export quantity has also declined significantly.
Considering the trade potential and demand for cardamom, the crop is expected to retain commercial significance in coming years .
Global production scenario
Global cardamom production during 2017 is estimated at 1,14,664 tonnes (FAOSTAT). Guatemala, India and Indonesia are the major cardamom producing countries in the world. These three countries contributed 85% of the total cardamom production in the world. This indicates a high degree of concentration in cardamom production at the global level. The major cardamom consuming countries are Middle Eastern Countries like Saudi Arabia and United Arab Emirates, countries of the European Union, United States, Pakistan and Japan. There has been a steady growth in the cardamom output in the major producing countries during the last five decades (Table 2) . Though India and Guatemala have a similar share in total cardamom production, Guatemala exports significantly higher quantities of cardamom since the strong domestic consumption demand in India affects the exportable surplus. The domestic consumption of small cardamom, as measured by the difference between domestic production and exports, increased by 423% between 1990-91 and 2004-05 ) and further by 38% during the next decade. Guatemala produced 34992 tonnes of cardamom in Triennium Ending (TE) 2018. India is the third largest producer with a production of about 30000 tonnes in TE 2018. Indian cardamom commands a premium price in the international market due to its perceived quality parameters. The production and consumption of cardamom at the global level has shown a steady growth over the decades (Table 3 ). The highly concentrated production and trade of cardamom also underlines the chances for instability in supply and trade depending on the economic and agro-climatic scenario in the major production economies.
Structural changes in Indian cardamom trade
The disaggregated analysis of cardamom trade in terms of share in global exports, export partners and composition of exports provide insights on the structural and compositional changes that have occurred in the trade of this commodity. Historically, a significant share of cardamom produced in the country was exported. Nearly half of the domestic production was exported during the 1970's and India's share in global cardamom exports was also nearly 50%. Since then, India's share in global cardamom exports has declined over the years. From a high share of 48.5% of the global cardamom exports during 1989-90, India's share in global cardamom exports has declined systematically and reached 8.7% during 2017-18. The export of cardamom as a share of domestic production has declined over the years mainly due to rising domestic demand for cardamom. The emergence of competing sources and enhanced production from other sources of supply at the international level has also contributed to the declining share in cardamom exports. For example, the cardamom production in Guatemala, which was around 800 tonnes during 1970 increased by nearly 20 times during the next three decades.
With increasing competition at the global level and rising demand at the domestic level, Indian cardamom exports shrank considerably.
The share of domestic cardamom production exported, which touched a low of 10.1% during the TE 2004-05 rose to 22.3% in 2017-18 (Table  3 ). The cardamom exports from India have performed well only in those years when the cardamom crop output in Guatemala was affected by biotic or abiotic stress factors (Mishra et al. 2018) . The trend in share of domestic production exported mirrors the trends in India's share in global trade. During the last few years, there is a perceptible revival in cardamom trade from the country. The revival reflects increased preference for cardamom from India in the global markets.
In nominal value terms, the export of cardamom and related products increased from Rs. 554 million in triennium ending 2000 to Rs. 6147 million in TE 2018. The exports in both processed and unprocessed cardamom products showed an increasing trend in value terms. The share of value added products in cardamom exports has also increased in the recent years. From 5.0% at the turn of the century, the share of value added products in cardamom exports has nearly tripled to 26.8 during the triennium ending 2018 (Table  4 ). The increased share of value added products in the export composition is a desirable feature. The better profit realization in the processed products of cardamom seems to have shifted the export composition in favour of value added products. The implicit value addition and processing should benefit the stakeholders along the value chain through generation of additional employment.
Comparative advantage in cardamom exports
A country's ability to address the challenges in international market depends mainly on the export competitiveness of that country (Singh & Sain 2003) . While allowing for changes in relative abundance of production factors, the RCA reflects the changes in intrinsic export advantage of a particular commodity from a country. The Revealed Comparative Advantage (RCA) of Indian cardamom for various periods is presented in Table 5 . While the above unitary value of RCA indicates the export competitiveness, there are significant changes in the RCA over the years. From the RCA it can be noted that India's competitiveness in cardamom exports was deteriorating gradually starting from the early 1990's until 2010. The unit export value of cardamom from India has consistently remained higher than that of the competing countries. Period of declining RCA for Indian cardamom also coincides with a spectacular rise in production from other major competing countries like Guatemala. Therefore, unless a supply shock occurs in the competing economies or the global demand significantly outpaces global supply, the Indian cardamom exports could remain less competitive than its competitors like Guatemala and Indonesia. The high input intensive production system of cardamom followed in major production tract like Idukki district of Kerala also raises the cost of production to an uncompetitive level.
Since 2010, the RCA value for Indian cardamom shows an improvement. The rising RCA could be attributed to the production and institutional constraints in Guatemala, the leading global cardamom exporter. Though the cardamom crop is a major export oriented crop in Guatemala, the research investment in the crop is poor and lack of adequate mechanisms for transfer of technology and monitoring of production has brought in significant challenges for the sustainability of the cardamom sector (Milian 40 2014). The instabilities in Guatemala cardamom exports could have benefitted the Indian cardamom exports to enhance its competitiveness. The cardamom exports from Guatemala competes with Indian cardamom on the price front The overall cost of production of cardamom has also increased due to labour intensive nature of production and rising input cost (George & Cherian 2017) . The major cardamom producers and their volume of exports are presented in Table 6 . India could further consolidate the gains in export competitiveness by reducing the cost of production through rationalization in use of plant protection chemicals, enhancing spread and adoption of crop management technologies, continued investment in research on crop protection technologies and promoting innovations in cardamom value chain. The cost of hired human labour constitutes about 47% of the paid out cost for small cardamom in Kerala, the leading producer in India (Government of Kerala 2016). The rationalization of labour input would require adoption of mechanization in cardamom cultivation and post-harvest handling. The preference for Indian cardamom in Saudi Arabia, which is the largest cardamom importer in the world is indicative of the willingness of the market to accept a premium price for the product from India. The destination analysis of the Indian cardamom exports clearly indicates that the product from India has gained a foothold in terms of consumer preference and value perception in the Middle East, which could significantly drive the export demand for cardamom from India. Along with the gains in market share in the Middle East economies, it is important for the sector to examine the reasons for the declining market share in Japan, where India's share has declined from 17.8% to less than 2% over a period of three decades.
Indian cardamom sector, which was the leading exporter of cardamom at the global level has witnessed a reversal in its role with the emergence of strong price based competitors like Guatemala and Indonesia. However, the increasingly robust domestic demand for the commodity and the higher domestic prices of cardamom in relation to the international prices strengthened the primary production sector. Though the area expansion in the crop was almost stagnant since the 1990's, the productivity growth remained significant even when the area expansion decelerated. Leveraging the strong growth in yield rates, the domestic output increased steadily during the past three decades. Along with the gains in yield realization, the diversification of export composition favouring value addition and the strong market preference for Indian cardamom in Middle East economies, which is the major cardamom consuming region, has enhanced the export competitiveness of cardamom exports from India. The measured trends in RCA demonstrate this revival. The revival in export competitiveness, which had been steadily declining till the first decade of this century, augurs well for Indian cardamom sector. The revival is evident in share of domestic cardamom production being exported and in the slight increase in India's share in global cardamom exports.
The study also brings out the potential of the cardamom sector for enhancing its export performance through strong investments in research for enhancing efficiency of production.
There is an urgent need to adopt latest technologies in spice processing and to strengthen product development in cardamom to exploit the trade potential in the crop (PIB 2019). The ability of the cardamom production sector in addressing critical challenges in food safety, sustainability and value chain efficiency will determine the ability of cardamom from India to corner world export markets for the commodity. Bringing in farm level traceability systems in value chains and promoting innovations in crop management technologies can systematically enhance the efficiency of the primary production sector. The impressive gains in productivity and output during the recent past can be transformed into income gains for the stakeholders along the value chain, only when the full benefits from the export markets can be tapped.
